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FAILURE MODE AND CAUSES: Premartote operation caused by:
v High temperaiure o Elscromagnetic intarfarence
v Shock/Vibration o Elecirosiatic discharge
o Increased sensitivily
due (0 contamination
FAILURE EFFECT SUMMARY: Premulure operalivn of the Fwd MNSI Pressure Carridge will zesult in loss uf
mission, vehicle and crew doe to SRB anachmenl ratalion leading 160 Ocbite/ET fire and explosion.  Promalure
operatich of any Aft NSI Pressure Cartridge will result in strut detachment and subsequent loss of mission, vohicle
and crew due to SKE breakaway lsading to Orbiter/ET fire and explosion.
RATIONALE FOR RETENTION:
A. DESIGN
o Design specification USBI 10SPC-0027
- No apwignition ar 1TOPF for 2 minimum of 60 minutes paragraph 3.2.5.2 (High temperatunc)
- Vibration levels per para. 3.4.1.3.
- Conlaminauon contro] per para. 3.1.2 and 3.1.3.

Elecwrical bonding per para. 3.2.13. (Blectrostatic Discharge)

v, Predicted cartodge lemperature will not exceed 30YF per SEP Thermal Design Data book SE-U19-(68-2H. tabie
49,1, (High wmperature)
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o Insnsitive o lighwing effects, shock and heat per SREB Electromagnctic Effects Conmol Plan 10FLM-
0067 .(Shock/Hegh temperature ) ' .

o Explosive material certified to the foliowing: (Conlamination’

- Hi-Shear specification 700871 wor Unidynamics specificancn 51-3789-PRS-01 or OEA  Aerospace
Manufacturing Precedures 40-5607 100,

- Mi-Shear souree control drawing 9391575 or Unidynamics specification 51-3TH9-PRE-0t or OEA Aerospace
Manufactunng Procedures 40-5607 | 00

Graphite per MIL-G-155
Diphenylamine per MIL-T-98
Mitracellulose per MIL-N-244
Prrassium Sulphate por MIL-B-193A
Dinimotolusne per MIL-D-204A

g a2 4 & 2

©  Hermetcally sealed device prevents the entry of contamination fellowing manuizcluring. {Cantamination}
o Oualification

- Autoignition lemperature {+1707F) demonstrated per 10SPCT-0027 (High temperature)
- High temperature functional test {+20°F) {High temperaburs}

- Wibration (Vibration)}

- Leak test (helium) (Contamination)

v Cualification of cariridge is documented in Hi-Shear Report 9391360-1262 or in Unidynamics Report FAS-
059/CM-11W-054 and USR] Similarity Report ER-PYR-848-006 or OEA Aercspace Report 10-5607100 .

v Insenstivity of NSI to ightning effects reported in MSFC Report 16A00100D.
E. TESTING
o Lot acceprance tasts are conducted per:
Hi-Shear ATP 9391360-868 or Unidyamics 51-3720-ATP-D2 or OEA Aerospace ATF 7-5607100
o  Heliom leak tesh the entive Tot. {Contamination)
u  Radiographic examination (X.ray) the entire lot. (Cantamination)
o Vibranon test all samples. (¥ibration)

o Function test high temperatuce 3 percent of the lot (High emperature)
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The following tests chick for the effects of skay electromagnetic inlerference. (EMI, Blecunznic Discharpe)

- Imegrared power "ON™ skay voltage test is performed on the forward separation boll NST pressurs carridges
per OMESD File 11, Veal. 1, requirement number SO 14017 and V.

- lotegrated Power "OFF" Struy YViollupe Test is checked por OMBST? File 11, Val. 1, requirement numbers
S0OGEN.635. (EMI, Electrostatic Discharge)

DTN Ok
- lnoeprated power "ON" siray volrape pest is performed on all aft stour NSI pressure cartridges per QbES1
File II, Vol. 1, requirement numbear SODO00.140M and N.

. Inteprated power “OFF" say voliage test is performed on all aft strur NSI pressure eartridees per OMESD

File II, Wal. 1, requirement numbear SHIGEN.535.
D 0

The above referenced OMRED testing is parformed evary fight.

C  INSFECTION

The Tollowing mmspeclions are performedd.

VENDOR RELATED INSFECTION

Assemhly Operation.  Powder calorific validalion, loadiog and sealing gperations are verified one hundred percent
by contractor Chuality Assurance and USET Quality Assurance. {(Conlamination)

- TISBI Quality Assurance
a0 USBI Source Inspection Plan (5IF 1311,
- Convactor Quality Assurance

¢ Hi-Shear Corporation Asserbly Operation Sheet 9391360-1 or Unidynamics NSI Canridge Assernbly
Process Card PC31-3789-1 or OEA Aerospace Manulariuring Procedure 40-5607 100

Lot acceptance test. X-ray films are examined by cenified vendor personnel and verified by USBI persomnel.
Termperatues and Helium leak tests are witnessed ooe hundred percent by USBI Quality Assurance and Contractor
Quality Assurance. (Al Failure Causes)

- VSBLCualiy Assurance
¢ USBISIP 1311

- Contractor Quality Assurance
¢  Hi-Shear Corporation Acceptance Test Procedure G391360-869 or Thuidyramies 51-3783-ATPAF or
OLA Aerospace Acceprance Test Procedure 7-5607 10U

Lot review and certificanon per USBI Plan 10PLN-0042.
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¢ Critical Processes/Inspections: The following critical processes and inspections are used o asswee propellant i
charpe 15 properly scaled and free from moisture or conlamination. (All Failure Coauses) .

¥-tay per HRC ATP 93¢ 1360-868 or Unidynamics $1-17R&ATP-02 or QEA Acrospace AT 7-5607 110
Helium Leak Test per HSC 9321 360-878 or Unidynamics 51-3789-ATP-02 or OBA Acrospace ATE 7-
SO0 N0

KS5C RELATED INSPECTION
o Ressiving Inspection

Each NSI Pressure Cartmidgre is inspecied for damape and contamination per OMRESD File ¥, ¥Yal. 1.
requirement number BOOOFL 081, (Contamination)

Yerify that each W8T Pressure Cartridge received is Tisted ou the NS Pressure Carrrides centification
statcment by lew and serial number per OMRSD File ¥, Yolome 1, requirement no. BOOOFL.002. (Al Failure
Chauscs)

¢  Insmllamon Inspection
Each NSI Dressure Canridge is inspected for contamination and surface defect: prior to installation inco
Forward Separstion Bok by SPC Quality Assurance per OMRED File V, Yol | requirement ro. BOOOFL-

05, {Contamination)

Bonding belween all metallic foying surfaces is verified per OMRSD File ¥. Vol. 1, requircmont number
BYSO0.020. (Electrostatic Discharge}

- Eagh MNST Pressure Canridge and O-ring ir inspected for contamination and surfece defects poot w
installation into Aft Separation bolts by USBI Quality Assurance per 10REQ-0021 para. 4.2.1.
(Contamination’}

- Al Boalt Carridpe/Bele elecitical bonding resistance chack 15 performed by USBI Quality Assurance per
MWIREL- 121 para. 2.2.1.2.4. (Elecrosiatic Dizcharge)

D. TFAILURE HISTORY
o Failarc Historics may be oblained from the PRACA dambase.
E. OFERATIONAL USE

o Mot applicable to this failure mode.
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